Modulation of phosphofructokinase action by macromolecular interactions. Quantitative analysis of the phosphofructokinase-aldolase-calmodulin system.
The simultaneous effect of calmodulin and aldolase (D-fructose-1,6-bisphosphate D-glyceraldehyde-3-phosphate-lyase, EC 4.1.2.13) on the concentration-dependent behaviour of muscle phosphofructokinase (ATP: D-fructose-6-phosphate 1-phosphotransferase, EC 2.7.1.11) has been analysed by means of a covalently attached fluorescent probe, gel penetration experiments, and using a kinetic approach. We found that calmodulin-induced inactivation of phosphofructokinase is suspended by addition of an equimolar amount of aldolase. This effect was attributed to an apparent competition of calmodulin and aldolase for the dimeric forms of kinase. Moreover, the direct binding of aldolase to calmodulin has also been demonstrated, which resulted in a significant decrease in the kcat value of the enzyme. The quantitative analysis of these interactions in the system phosphofructokinase-calmodulin-aldolase is presented. A possible molecular model for the modulation of phosphofructokinase action by macromolecular interactions is envisaged.